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SISYRINCHIUM SOLSTITIALE (IRIDACEAE) : 
A FLORIDA ENDEMIC 


DANIEL F. AUSTIN AND Royce L. OLIVER 


NUMEROUS SPECIES oF Sisyrinchium from the southeastern United 
States were described by Bicknell (1899). Many of these have been 
placed in synonymy or ignored because of their uncertain status. In- 
cluded among these is S. solstitiale, which is similar to, and usually in- 
cluded within, S. xerophyllum Greene. In the original publication of the 
former species, Bicknell emphasized the different flowering times of these 
species (autumnal in S. solstitiale, vernal in S. xerophyllum) and later 
(1903) stated that in S. xerophyllum the tufts of plants are densely fibrous 
at the base, while in S. solstitiale such fibers are lacking. The amount 
and condition of fibers depends on the age of the plant, fires, and micro- 
habitat and does not distinguish these species. We believe that not rec- 
ognizing this has led to the inclusion of Sisyrinchium solstitiale in S. xero- 
phyllum in recent treatments of the genus in Florida (Lakela & Craighead, 
1965; Ward, 1968; Long & Lakela, 1971). 

After two years of observing living populations of Sisyrinchium in pen- 
insular Florida, of collecting data on pollinators, phenology, habitat, cytol- 
ogy, and of examining numerous herbarium specimens, it became appar- 
ent that the entity called “S. xerophyllum” in recent literature was com- 
posed of two distinct, yet closely related, taxa. Historically, few infra- 
specific taxa of Sisyrinchium have been recognized in North America. 
Until a clear species concept can be established through detailed popula- 
tion and biosystematic studies, we prefer to follow the present system and 
maintain S. xerophyllum and S. solstitiale as distinct species. TABLE I 
lists the characters that may be used to distinguish them. 

The genus Sisyrinchium is taxonomically difficult; species limits are 
often vague, and many variants have been described as distinct. Numer- 
ous collections in herbaria are undetermined or misdetermined. Taxo- 
nomic studies on the genus are few and based mostly on herbarium ma- 
terial. They are mostly regional in coverage or concerned with small 
species groups. A modern revision is needed. 


ECOLOGY 


Sisyrinchium solstitiale and S. xerophyllum are closely allied species 
which were probably derived relatively recently from a common ances- 
tor. Sisyrinchium solstitiale is adapted to the xeric conditions of the 
Scrub Pinelands, and S. xerophyllum to the comparatively mesic condi- 
tions of the High Pinelands. The distribution of these species (FIGURE 5) 
apparently reflects the Pleistocene insulation and inundation described 


292 JOURNAL OF THE ARNOLD ARBORETUM [vor. 55 


TABLE I. Criteria for distinguishing Sisyrinchium solstitiale from S. xerophyllum. 


S. SOLSTITIALE S. XEROPHYLLUM 
1. Scapes 30-54 cm. long. Scapes 7—25(-—30) cm. long. 
2. Inflorescences 12.5—23 Inflorescences 4-8 cm. 
cm. long; 3.5-9.5 cm. long; up to 3 cm. longer 
longer than the leafy bract. than the leafy bract. 
3. Spathes + terete at base, Spathes flattened, 
gradually broadening. abruptly expanding from 
base. 
4. Outer bract gradually Outer bract abruptly 
tapering to a point. narrowing from point of 
attachment. 
5. Inner bract not gibbous. Inner bract slightly gibbous. 
6. Pedicels (0-)5-7(—10) mm. Pedicels (0—-)2(-6) mm. 
longer than spathes. longer than spathes. 
7. Roots commonly pilose Roots commonly smooth. 
(root hairs?). 
8. Habitat: Scrub. Habitat: High Pine and 
Flatwoods. 
9. Flowering July to Flowering March to April. 
December. 
10. Leaves evergreen, Leaves dying in the fall. 
persistent throughout 
year. 


by Neill (1957) for numerous species of plants and animals. Sisyrin- 
chium solstitiale now grows on the Ocala Ridge from Marion County 
south to Highlands County and southeast on the Scrub Pine sand dunes 
to Dade County. Where the species occurs in Pine Flatwoods it has 
been our observation that a “relic” of Scrub Pinewoods is always closely 
associated. 

With the exception of the collection Nash 133, S. xerophyllum occurs 
north of the Suwanee Straits from Alachua and Putnam counties north 
to Duval County. It appears to be absent from the Suwanee River basin, 
but reappears in the panhandle from Leon to Walton counties. This ab- 
sence from the Suwanee River basin is probably a result of the inunda- 
tion of this region during the Pleistocene. Neill (1957) described in de- 
tail the effect of the embayment on local biogeography and noted that 
many species of plants and animals have not yet reinhabited the area. 

Sisyrinchium solstitiale is constantly associated with the white St. Lucie 
and associated cross-bedded sands of the Pleistocene (Cook, 1945). Veg- 
etation growing on this sand complex is usually called Scrub or Scrub 
Pine (Carr, 1940; Davis, 1943; Long & Lakela, 1971) and is charac- 
terized by the dominant plants Pinus clausa, Ceratiola ericoides, and 
several species of Quercus. In Pinus clausa stands having a closed can- 
opy and thick shrub layers, S. solstitiale is not apparent even after fires. 
Conversely, scrub pine stands with an open canopy are common sites of 
large Sisyrinchium populations. Following fires that do not kill the scrub 
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pine, large Sisyrinchium populations are abundant in open areas. Roads 
and trails leading through or near such populations allow the spread 
of a few plants into nearby High Pinelands or Flatwoods. Sisyrinchium 
solstitiale appears unable to compete with Serenoa repens (saw palmetto), 
ericaceous shrubs, and grasses common in the High Pinelands and Flat- 
woods. In southern Florida S. solstitiale is found only in young Flatwoods 
and their disturbed margins, and only then when there is a Scrub area 
nearby. When the lower pine forest layers begin to mature Sisyrinchium 
becomes rare or absent. 

This perennial Sisyrinchium may not be adapted to fire in the same 
ways that Serenoa, Quercus, Lyonia, and Ilex are adapted, but, as with 
many Florida plants, it benefits from reduced competition, release of nu- 
trients, and the preparation of the proper habitat for growth and repro- 
duction. The species possibly exists marginally for long periods of time 
until fire reduces competition and thus opens and maintains a suitable 
habitat. 

The genus Sisyrinchium is largely one of temperate regions, although 
some species extend into tropical zones. Those species in the tropics usu- 
ally occur at higher altitudes where conditions are functionally temperate. 
Most species of the north temperate area flower in the spring and early 
summer. 

Sisyrinchium solstitiale rarely produces flowers in the spring; of the 
several hundred living plants examined in March, 1972, only two plants 
had one flower each. These same plants had flowering stalks with cap- 
sules that had already dispersed their seed. Observations during three 
seasons of one population in Palm Beach County and another in Martin 
County, plus data from herbarium material indicate that the majority of 
S. solstitiale flowers are produced from July to December. 

From greenhouse studies it has been determined that flowering is 
initiated by photoperiod in some Sisyrinchium species (Oliver, unpub- 
lished). This photoperiod sensitivity undoubtedly has partially dictated 
the time of year when S. solstitiale produces flowers. Spring and fall 
flowering appear to reach their peak near the equinoxes when there are 
about twelve hours of light. The production of occasional flowers by S. 
solstitiale in the spring suggests that flowering is at least partially trig- 
gered by photoperiod. 

However important photoperiod might be in initiating flowering, mois- 
ture seems to be one of the main factors affecting the change from spring 
to late summer and fall flowering. Spring is almost always dry in pen- 
insular Florida, while fall terminates the wet season. Since the spring 
drought is augmented by the very porous well-drained sand soils where 
S. solstitiale occurs, this may have become a factor limiting spring flow- 
ering of this species. Spring flowering for S. solstitiale must have become 
an evolutionary handicap, and selection caused a shift to fall flowering. 
A similar fall flowering tendency is exhibited by numerous Mexican spe- 
cies of the genus that begin flowering in July and August. This also cor- 
responds with the rainy season. 
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POLLINATION 


Two widely separated populations of S. solstitiale have been observed 
for insect visitors. Although several kinds of insects were seen in the 
vicinity of the populations, only three species of Hymenoptera visited 
Sisyrinchium. 

In the Boca Raton, Palm Beach County population, flowers opened 
from 2:30 to 3:00 p.m. E.S.T. and remained open until after dark. The 
afternoon flowering appears to be a unique characteristic of S. solstitiale; 
other species of the genus flower in the morning. Bees were not ap- 
parent until the flowers opened. Shortly after opening the flowers were 
visited by Augochlorella gratiosa Smith and Anthidiellum notatum rufima- 
culatum Schwarz. Augochlorella was a regular visitor for the next few 
hours, at least one bee visiting the flowers at all times. The body of 
Augochlorella was positioned across or around the staminal column for 
gathering nectar (FIGURES 3 and 4). Pollen was collected with the an- 
terior pair of legs after nectar had been taken, and then stored in scopae 
on the posterior legs. 

Anthidiellum, a larger bee, landed across the staminal column to take 
nectar at the flower base while gathering pollen at the same time with 
the posterior legs. This bee stores pollen on ventral abdominal scopae. 
Although there is no detectable fragrance, these bees always approach 
the flowers from down-wind. 

The second population was studied in Jonathan Dickenson State Park, 
Martin County. Augochlorella was not observed and few Anthidiellum 
visited the flowers. The Anthidiellum was the same species visiting the 
Palm Beach County population and exhibited the same behavior. The 
major difference in behavior was that the individuals in Martin County 
were extremely nervous. . 

The common visitor to this population was Dialictus nymphalis Smith. 
These small bees were numerous, and several were usually active at the 
same time. Because of their small size they landed on the tepals, then 
climbed onto the staminal column (Ficures 1 and 2). The bees were ob- 
served gathering pollen only; however, visits to nearby Polygonella gra- 
cilis were apparently for nectar. As with Augochlorella, pollen was stored 
on the scopae of the posterior legs. 

The details here described were obtained in 1970. Subsequent obser- 
vations in 1971 and 1972 substantiate the original data. No other species 
have been observed visiting the flowers of this population of Sisyrinchium 
Solstitiale, 

All the data indicate that these three bee species are effective pollina- 
tors. Each exhibits a different behavior while on the flowers, but all con- 
tact stamens and stigmas on every flower visited. It was not unusual 
for bees to fly from plant to plant and cross-pollination could easily have 
been accomplished. 

In the spring of 1971 several populations of various species of Sisyrin- 
chium were studied. These populations ranged from Alachua County 
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FIGURES 1 and 2. Dialictus nymphalis: 1, bee climbing from the tepals of 
Sisyrinchium solstitiale onto the staminal column; 2. bee collecting pollen on the 
staminal column of S. solstitiale. Ficures 3 and 4. Augochlorella gratiosa: 3, 
bee gathering pollen from S. solstitiale; 4, bee taking nectar from S. solstitiale. 


south to Broward County. In only one of these spring flowering popula- 
tions was a common visitor shared with the fall populations. A popula- 
tion of S. miamiense Bicknell (S. atlanticum sensu Long & Lakela, 1971) 
in Broward County was visited by Augochlorella gratiosa; pollination was 
apparently accomplished but only one individual was seen. The plants 
were also visited briefly on two days by Anthidiellum notatum rufimacula- 
tum: on neither occasion was the bee observed to land on the flowers. 
The visit by Anthidiellum appeared to be only an inspection of the blue 
flowers. 
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CYTOLOGY 


Both Sisyrinchium solstitiale and S. xerophyllum belong to Sisyrinchium 
section BERMUDIANA, which has blue and white flowers associated with 
an undivided staminal column. Species presently studied in this section 
have a base chromosome number of x = 8 (Bowden, 1945; Bocher & 
Larson, 1950; Lewis & Oliver, 1961; Oliver & Lewis, 1962; Böcher, 1966; 
Oliver, 1966; Ingram, 1967; Taylor & Mulligan, 1968; Mosquin, 1970). 
Polyploids and a single diploid have been reported; the majority of the 
species are tetraploids. 

Plants of S. solstitiale were grown in St. Louis, Missouri, from seed 
collected in Florida. Root tips were pretreated with low temperatures 
(18 hours at 14° C) before chromosome squashes were made. The 
chromosome number for S. solstitiale is 2n = 32. Voucher: Florida. 
Palm Beach Co., Boca Raton, Austin 4276 (Fav). 

Mosquin (1970) reported compatibility and selfing in a bagging ex- 
periment on what we assume to be a 12-ploid population of S. montanum 
Greene. In contrast to this we found S. solstitiale to be self-incompatible. 
Seed set could be accomplished only by cross pollination. Self-incompati- 
bility is also common in other tetraploid Sisyrinchium species from the 
Pacific Northwestern United States (Douglas Henderson, pers. comm.). 
We have not seen evidence of gene exchange between this species and 
any other. 


DISCUSSION 


We suggest that the ancestral form of the two species of Sisyrinchium 
we have studied occurred in the lower southeastern United States at the 
beginning of the Pleistocene. During the changing sea levels of the 
glacial and interglacial stages, various populations of the ancestral form 
became isolated. Each of the modern species resulted from evolutionary 
shifts in preference to habitat, flowering season, flowering time of day, 
pollinators, etc. Sisyrinchium xerophyllum maintained a more conserva- 
tive biology by retaining the temperate spring flowering characteristics 
and living in relatively mesic conditions in the High Pinelands. 

Sisyrinchium solstitiale was perhaps isolated from the other forms on 
the Pleistocene islands. The Scrub forests of the Ocala Ridge and farther 
south have been considered the sites of evolution for several plant and 
animal species (Carr, 1940; Neill, 1957). Since S. solstitiale now prefers 
this habitat, it seems reasonable to assume that this species may also have 
evolved with the other Scrub species. Because conditions are xeric in 
the Scrub, spring flowering plants were probably at a disadvantage since 
the spring is usually dry. A selection toward flowering in the late sum- 
mer and early fall, when rain is more abundant, would have resulted in 
survival and reproduction being more easily accomplished. This shift 
to late flowering parallels similar shifts in Mexico. 

If this interpretation is correct, Sisyrinchium solstitiale can be con- 
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sidered a recently evolved species. Almost certainly its closest relative is 
S. xerophyllum, Because their habitat and flowering seasons rarely over- 
lap, there is a strong tendency to consider the populations as two separate 


gene pools. 
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DOCUMENTATION 


1. Sisyrinchium xerophyllum Greene, Pittonia 4: 32. 1899. Horo- 
TYPE: Nash 133 (ND-G); (GH, MO, NY, US, isotypes). 


REPRESENTATIVE SPECIMENS: 

Florida. CALHOUN Co.: 10 May 1964, McDaniels 4428 (rsu). FRANKLIN 
Co.: 24 Mar. 1970, Godfrey 69316 (rsu); 23 Mar. 1961, Kral 118313B (Rsv); 
Godfrey 53124 (Ny). Gapson Co.: 19 Mar. 1966, McDaniels 7286 (rsu). HER- 
NANDO Co.: 19 Mar. 1958, Cooley & Monachino 5659 (rsu). LAKE Co-: 20 
Mar. 1894, Nash 133 (mo, ND-G, NY, Us). Leon Co.: 28 Apr. 1964, Godfrey 
63578 (Fsu); 30 Mar. 1957, Kral 4747 (smu). Putnam Co.: Apr. 1961, Gil- 
lis 4348 (rsu). WAKULLA Co.: 1 Apr. 1934, Hunnewell 13094 (GH). WALTON 
Co.: 17 Apr. 1958, Godfrey 56629 (FSU, sMU); 6 Apr. 1957, Godfrey 55491 
(FSU, GH, NY, SMU). 


2. Sisyrinchium solstitiale Bicknell, Bull. Torrey Bot. Club 26: 219. 
1899. Type: Nash. “.. . high pine land at Eustis, Lake Co., 
Florida, Aug. 10, 1894, the first flowers just opened. Type in her- 
barium Geo. V. Nash” (presumably ny, not located). 


REPRESENTATIVE SPECIMENS: 

Florida. Brevarp Co.: 15 Jan. 1903, Fredholm 5698 (cH, US). BROWARD 
Co.: 19-25 Nov. 1903, Small & Carter 1228 (Ny). Dave Co.: 30 Nov. 1912, 
Small 4008 (Nx); 30 Jan. 1930, Moldenke 300A (ny). HicHLanps Co.: 17 Oct. 
1967, Beckner 788 (sv, GH, USF); 22 Aug. 1971, Godfrey 70805 (rsu); 20 
Sept. 1964, Kral 22893 (smu); 27 Dec. 1924, Small 11573 (Nyx); 4-5 Sept. 1934, 
Small & West s.n. (Nv); 28 Nov. 1959, Ray 9628 (Fsu, cH, USF); 7 Oct. 1960, 
Ray et al. 10348 (usr); 2 Sept. 1954, Shanks et al. 17959 (smu); 7 Dec. 1925, 
Small 12728 (Ny, UNC, UsF). INDIAN River Co.: 26 June 1957, Kral 5073 
(smu). Marton Co.: 12 Sept. 1929, O’Neill 7828 (su, us); 12 Oct. 1964, Ward 
4192 (FLAS, FSU, GH, USF). Martin Co.: 23 July 1959, Ward & Ward 1575 
(FLAS, FSU). ORANGE Co.: 26 Oct. 1959, Craighead s.n. (rsu); 20 Dec. 1949, 
Shallert 5442 (smu). OsceoLa Co.: 14 Oct. 1960, Putnam s.n. (USF); 14 Oct. 
1960, Ray et al. 10462 (usr). Parm Beacu Co.: 25 Oct. 1970, Austin 4276 
(FAU); 20 Dec. 1968, Churchill sn. (smu). Pork Co.: 11 Nov. 1960, Lakela 
23592 (rsu). St. Luce Co.: 7 Dec. 1920, Small & DeWinkler 9728 (GH, SMU, 
UNC, Us). County UNKNOWN: S. Florida, Binney s.n. (cH) [annotated by 
Bicknell in 1899; the only specimen of this species annotated by the original 
author that we have seen. | 
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